Abstract
Introduction
Industrial clusters, as popularised by Porter (1990 Porter ( , 1998a Porter ( , 1998b , have been addressed in many studies since the early 1990s, making them a subject of research at the conjunctions of the economic and geographical sciences. As a model of the spatial organisation of particular industries, clustering gained the image of a universal tool for regional development (cf. Drewello, Helfer and Bouzar, 2016) , as well as in spatial planning and national politics.
The concept originates from the environment of the Western market economy, where it was also the most frequently and most thoroughly researched topic (cf. Lindqvist, Ketels and Sölvell, 2013; Porter, 1990) . Less attention has been paid to this concept in the post-socialist Central and Eastern European countries (CEECs). The reason for that could be the implementation of socialist industrialisation and centrally-planned economies by these countries after the Second World War. The organisation and location of economic activities in such conditions often resulted from political decisions, regardless of geographical localisation potential, local competitive advantages or the economic history of a region. Socialist industrialisation policies preferred huge industrial estates at the expense of small business entities, that in turn considerably limited competition and cooperation (cf. Kulla, 2010) . Several levels of territorial industrial units were delimited in Slovakia (Mládek, 1990) by the end of the socialist era, reflecting the spatial distribution of industrial production under the state rules.
Despite its different conceptual and methodological approach compared to Porter's concept of an industrial cluster, the thoroughly elaborated delimitation of industrial spatial organisation by Mládek (1990) can be considered an alternative to clusters in a broader sense. During the post-socialist transformation, the economic downturn was followed by a huge amount of foreign direct investments. Such actions contributed to considerable changes in the spatial distribution of economic activities (cf. Kulla, 2010) . The regionalisation of industrial activities by Mládek (1990) , however, was not followed by any similar and comprehensive research.
Geographical location in specific environments is one of the key features of industrial clusters (Porter, 1990) and certain industries are very strongly dependent on geographic conditions. Therefore, it is possible to assume that some naturally-developed industrial clusters exist even in CEECs. A certain potential for cluster formation (further referred to as cluster potential) was identified in the CEECs by , Dziemianowicz and Olejniczak (2002) , , and Szultka and Wojnicka (2003) , particularly in modern industries such as information-communication technologies (ITC) or creative industries.
The identified research gap opens space for further scientific exploration, which we aim to fill in this paper. The objective is to explore and analyse quantitatively the spatial organisation of economic activities in the wine industry in Slovakia, and to assess it in terms of the industrial cluster concept. The wine industry is considered as a production sector in which spatial embeddedness is substantially determined by geographical conditions. Hence, we anticipate that its spatial organisation is less distorted by socialist industrialisation and post-socialist transformation than other industries. This research project is based on a case study of the territory comprised by the wine route association of Malokarpatská vínna cesta (MVC) (see Fig. 1 ). The study area will be further referred to as the MVC region. It is the core part of the wine-producing area of Malokarpatská vinohradnícka oblasť, in the foothills area of the Malé Karpaty Mountains north-east of Bratislava, Slovakia. The hypothesis is that due to specific geographical conditions, the wine industry formed an industrial cluster in the MVC region despite being influenced by socialist central planning and post-socialist transformation. The wine route association is perceived as a cluster initiative that could contribute to the emergence of a natural wine cluster. The study employs publically available statistical data for the identification and delineation of the research area, as well as the results of an extensive questionnaire survey designed for the exploration and assessment of the spatial organisation of economic relations within the area.
The post-socialist transformation in the CEECs happened in the same period when the global wine industry started to change. Traditional wine-producing regions and countries were challenged by the "New World" producers such as Chile, Argentina, California or South Africa (Bortoluzzi et al., 2015; Cusamo, Morrison and Rabellotti, 2010) . Various organisations of wine production stimulated research addressing industrial clusters and business networks in traditional Western European countries (e.g. Aiassa et al., 2018; Bortoluzzi et al., 2015; Giuliani, 2007; Morrison and Rabellotti, 2009) or in the New World producers (e.g. Giuliani; Ruffoni et al., 2013) . Comparative studies of both kinds of regions also originated (e.g. Cusmano, Morrison and Rabellotti, 2010; Zen, Fensterseifer and Prévot, 2011) . The CEECs were omitted in such research, however. Hence, the contribution of this paper is towards a more comprehensive understanding of the development of wine clusters and their performance in various historical, economic and geopolitical conditions in the globalised wine sector, clearly with an emphasis on CEECs.
Theoretical background
There is frequent theoretical, terminological and methodological ambiguity in the research of industrial clusters. Researchers tend to adjust their perception of the term cluster to the purposes of their research (see Tab. 1), allowing them to study this issue in various conditions and circumstances on the one hand, but with deteriorating comparability of their research results on the other hand (cf. .
The majority of definitions of (an industrial) cluster is consistent with respect to the existence of relations between actors involved in the cluster and in their geographic proximity. Several authors draw attention to the potential risks associated with excessive orientation to the local economy, to a single sector covered by a cluster, to too strong clustering and business network closure, and/or focus their criticism on the adoption of the cluster concept in policy making (e.g. Marshall, 1890; Martin and Sunley, 2003; Nemcová, 2004; Rosenfeld, 2002) . Most scholars (cf. Nemcová, 2004; Bortoluzzi et al., 2015) agree that the formation of a cluster creates an opportunity for the benefit of all involved actors, as well as for a given locality or region. Current research on the development of specific industries in the United States during the Great Recession (2007) (2008) (2009) confirms the finding that strong industrial clusters improve the growth of regional employment over time, and cluster agglomeration economies lead to resilience during negative economic shocks (Delgado, Porter and Stern, 2016) . Evidence from Western Europe indicates that the positive effects of industrial clusters contribute to retain the competitiveness of the involved producers with the producers from the New World (cf. Bortoluzzi et al., 2015; Zen, Fensterseifer and Prévot, 2011) .
Fig. 1: Location of the study area -the Malokarpatská vínna cesta (MVC) region within Central Europe Source: authors' elaboration
Many authors (e.g. Ketels, Lindqvist and Sölvell (2006) ; Kowalski (2016) ; Kowalski and Marcinkowski (2012) ; Lindqvist, Ketels and Sölvell (2013) ; Sölvell, Lindqvist and Ketels (2003) and others) emphasise the difference between cluster and cluster initiative, although cluster initiative is often referred to as cluster (e.g. Hervas-Oliver, Lleo and Cervello, 2017; Kaźmierski, 2011; Turina et al., 2016) , especially in regional development policies. In contrast, clusters have developed independently of political decisions or intervention (Ketels, Lindqvist and Sölvell, 2006; Porter, 2000) , while cluster initiatives as defined by Sölvell, Lindqvist and Ketels (2003) are "organised efforts to increase growth and competitiveness of clusters within a region, involving cluster firms, government and/or the research community". Therefore, cluster initiatives (also referred to as constructed clusters) may be considered as top-down formed clusters (cf. Pavelková et al., 2009) , while "natural" clusters are generated by market forces and so may be considered as bottom-up formed clusters (cf. Porter, 2000) . Such defined cluster initiatives have been formed in the Central and Eastern European post-socialist countries during the later post-socialist transformation period as a tool to support development of specific industries (e.g. Ketels, Lindqvist and Sölvell, 2006; Kowalski, 2016; Marková, 2014; Soviar, 2009) . These processes directed scientific attention to cluster initiatives, while natural clusters have been neglected in the research.
Our study perceives the cluster as a phenomenon naturally developed by market forces, as defined by Porter (1990 , 1998a . In this sense, the industrial cluster is characterised by cooperation, but also by the competition of involved entities. This stimulates the efficiency of production and thus increases competitiveness. Industrial clusters tend to develop in those regions providing a competitive advantage to the industry. Thus, the concept of clusters explains why the economy of some regions grows more rapidly than that in other regions.
Appropriate corporate strategy is important but it is not sufficient on its own to achieve competitive advantage for individual business entities (Porter, 1990; . Cluster strength depends on a number of factors enabling success. Porter presented a model of the impact of localisation on competitiveness (see Fig. 2 ), known as Porter's Diamond, grouping these factors into four interconnected sources of a local competitive advantage.
The factor conditions represent factors of production such as skilled labour, infrastructure, natural resources, energy and/or capital necessary to make the area competitive in a given industry. Demand conditions refer to the nature of the home market (Porter, 1990) . A sophisticated and demanding home market can also be a spur to innovations and improvement in the industry (cf. Riddle, 2016) . Related and supporting industries refer to the presence of supplier industries and other related industries (Porter, 1990) . Firm strategies, structure and rivalry also affect the achievement of competitive advantage, but Porter also notes that national features like education, culture and values can shape these factors (cf. Riddle, 2016) . Porter (1990) introduced these sources of competitive advantage for the national level, but the same process is applicable for the sub-national or regional level (cf. Porter 1998b (cf. Porter , 2000 . Stejskal and Hájek (2012) provide a comprehensive review on the approaches to identification and assessment of industrial clusters. This review shows that competitive advantage is the key feature of clusters. Therefore, they propose that analysis of 'competitive advantage' as a method for identifying the industrial cluster. Although Porter (1990) , authors' sketch Source Definition Porter (1998a) Geographic concentrations of interconnected companies and institutions in a particular field, encompassing an array of linked industries and other entities important for competition. Bergman and Feser (1999) A group of business enterprises and non-business organisations for whom membership within the group is an important element of each member firm's individual competitiveness. Skokan (2002a) Geographically concentrated industries that gain performance and competitive advantage from their location and related factors. Ketels, Lindqvist and Sölvell (2006) Group of companies and other institutions in related industries that are co-located in a specific geographic region. Giuliani (2007) Geographical agglomeration of firms operating in the same industry.
Székely (2008) Relatively closed territorial unit that uses a specialised labour market for the migration of workers among the economic entities of the same or related industry. Zen, Fensterseifer and Prévot (2011) Grouping of companies and institutions linked to the same industrial sector in a given geographical area that establish relations of cooperation and competition. Wilson, 2016) . Therefore, Porter's model is also employed in our study as the basic theoretical background for exploring the question of whether the 'potential' turned into the real existence of an industrial cluster in the MVC wine-producing area.
The spatial dimension and the determination of boundaries is a frequently-addressed topic related to industrial clusters. Porter (2000) claims the clusters can range from local (individual cities) through regional and national to international. Moreover, the spatial extent of clusters tends to change over time (Ceccato and Persson, 2002; Porter, 1998b) . Such a broadly conceived delimitation of cluster borders resulted in a wave of criticism (e.g. Cortright, 2006; Martin and Sunley, 2003; Simmie, 2004; Székely, 2008) , which was often focused on problems with thresholds for the spatial concentration of potential cluster actors (entrepreneurs, companies, and institutions), and their interactions resulting from ambiguous guidelines for border delimitation (cf. Székely, 2008) . Most attempts to identify clusters use various levels of higher administrative units (e.g. Popovčić Avrić, Brkić and Šestović, 2016) due to the availability of statistical data. This may be misleading for the spatial extent of industrial clusters, which usually does not respect administrative divisions (cf. Cortright, 2006; Skokan, 2008) . This is also the case in the wine industry, where clusters are based on the spatial concentration of vine growing and wine making and/or historically developed ties among local and regional actors. The spatial delimitation of such clusters, in many cases, does not respect the higher level regional administrative or statistical units (e.g. Giuliani, 2007; Morrison and Rabellotti, 2009; Ruffoni et al., 2017) .
The wine industry in Slovakia and in the study area
The origin of wine production in the territory of Slovakia dates back to the era of the Celtic settlements in the 7 th -8 th century BC. A rapid development of vine growing and wine making was stimulated by the presence of the Romans in the 1 st -4 th century AD (Baďurík, 2005; Malík, 2005) . Vine growing spread almost most of the contemporary Slovakia by the 15 th century, but the spatial extent of vineyards started to decrease later (Kazimír, 1986) . At the beginning of the 20 th century, the vineyards were severely damaged by frost and vine diseases all over Europe, contributing to further shrinkage of their spatial extent in Slovakia (Malík, 2005) . This crisis indirectly allowed for the improvement of wine production in some areas, including localities adjacent to Bratislava, as it induced improvements in cultivation and the mechanisation of wine production (Valúšková, 1998) .
In the inter-World-War period, the total area of vineyards fell to an historical minimum -less than 10,000 hectares. Thanks to the launching of the large socialist wine factories, the spatial extent of vineyards had more than doubled by the 1960s. But these events, along with collectivisation and the establishment of agricultural cooperatives, led to vine growers' and wine producers' loss of personal relations to the soil, vineyards and wine production (Malík, 2005) , which engendered an extremely strong violation of the historical continuities of agriculture and wine making in Slovakia (Popelková, 2016) . The social and economic post-socialist transformation has also had temporal negative impacts. The wine producers had to deal with international competition in the market economy and the vine growers lost their state subsidies, and subsequently competitiveness in the international market (cf. Valúšková, 1998) . After 1989, restitutions brought property and land back to the original owners and their heirs (Valúšková, 1998) . Many of them had lost relationships with the industry, however, or they lacked the appropriate skills and knowledge. Unsettled ownerships complicated any development in the wine industry, even long after the restitutions (Hronský and Pintér, 2009) . Addressing the development of the wine industry in the Czech Republic, Grabavčicová (2016, p. 26) emphasises the fact that post-socialist transformations also brought the need to re-establish economic relations between the vine growers on the one hand and wine makers on the other hand, under capitalist conditions. Moreover, the post-socialist transformation years coincided with the period when the global wine industry became mature, and because of the rapid growth of the "New World" producers, global wine production exceeded global demand (Bortoluzzi et al., 2015; Thomas, Painbéni and Barton, 2013; Zen, Fensterseifer and Prévot, 2011) . This created strong competitive pressures on production in traditional (European) wine regions, and made the transformation process in Slovakia even more difficult. A further decrease in the acreage of vineyards was recorded with the accession of Slovakia to the European Union, due to the adoption of the EU Common Agricultural Policy (Rovný, Dobák and Nagyová, 2010) . The effect was only temporary, however, and the adoption of support measures later led to stabilisation in the spatial extent of vineyards, and even to a certain revival of the wine industry in Slovakia (Haluza, 2018) .
A basic structure for the current regionalisation of viticulture in Slovakia was legally adopted in 1996. Since 2009 there have been six wine-producing areas (see Fig. 3 ), consisting of 40 districts involving a total of 503 municipalities (NCSR, 2009) . In April 2018, another 199 municipalities were granted the status of wine municipalities, hence increasing their total number to 702 with the number of wine-producing areas and districts unchanged (CCTIA, 2018) .
The Malokarpatská vinohradnícka oblasť (MVC) wineproducing area is the largest in Slovakia with respect to the acreage of vineyards. The area is spatially fragmented, however, and also heterogeneous when considering geographical conditions. Therefore, we focused on a smaller area with the largest concentration of wine firms, which is a prerequisite for the existence of strong personal and business networks. Based on the identification of cluster potential (see Section 5.1), the spatial extent of this research project was limited to the wine municipalities of the MVC region, with a relatively high degree of geographical and historical homogeneity, and under the assumption of the existence of inter-entity linkages encouraged by the 'Malokarpatská vínna cesta' (wine route association) operating in the MVC region. This is similar to the approach used by Morrison and Rabellotti (2009) , who researched an Italian wine cluster historically developed in the Colline Novaresi wine route in the Piedmont region. Identifying the core areas of wine-producing regions with a wine cluster is common in research endeavours, in traditional as well as in New World wine-producing countries (e.g. Giuliani, 2007; Morrison and Rabellotti, 2009; Ruffoni et al., 2017) .
The total area of the MVC region is 652 km 2 . It is located on the south-eastern slopes of the Malé Karpaty mountain range (the south-westernmost part of the Carpathians), interfacing the Danubian Lowland as a part of the Pannonian Plain. It consists of 27 municipalities, including four Bratislava city-boroughs (in the south-west) and the city of Trnava in the east. Therefore, the MVC region benefits from a location between the capital city and one of the major regional and economic centres in Slovakia in terms of economy and infrastructure. The wine industry has considerably influenced identity in the territory (Máryássyová and Gurňák, 2016) and it has been the subject of recent geographical research (e.g. Karlík et al., 2017; Hanušin and Oťaheľ, 2013; Hanušin and Štefunková, 2015) related to the wine industry.
Methods and data
The attention paid to clusters has resulted in a huge and diverse range of methods proposed for the identification of cluster potential and the cluster itself. Bergman and Feser (1999) , Stejskal (2011) and Stejskal and Hájek (2012) provide comprehensive reviews of the methods. Bergman and Feser (1999) and Stejskal and Hájek (2009) proposed a classification of the methods by the spatial level of the research. They conclude that the role of quantitative methods declines in favour of qualitative methods in the direction from macro-level (huge international clusters) to micro-level (one city cluster or clusters covering a limited number of cases (e.g. municipalities).
Cortright (2006), Pavelková et al. (2009) and Stejskal and Hájek (2012) identified two basic research approaches: (1) the "top-down" approach based on quantitative methods and statistical analyses, as these methods help to reveal industries and regions with cluster potential; and (2) the "bottom-up" approach focused on the exploration of relations and links among actors in a given region and industry. The latter is based on qualitative methods and data obtained by questionnaires and surveys, and so it helps to assess the exploitation of the cluster potential.
A combination of both approaches is the most appropriate way to obtain comprehensive knowledge about the industrial cluster (cf. Bergman and Feser, 1999; Cortright, 2006; Hofe and Chen, 2006; Pavelková et al., 2009; Stejskal and Hájek, 2012; Székely, 2008) and so it is employed by this study. Table 2 summarises an overview of the most frequently applied quantitative methods for the cluster potential identification.
The localisation quotient (LQ) is most frequently used for cluster potential identification (cf. Stejskal and Hájek, 2012) . This is mainly due to the lack of sufficient and reliable data for the application of the other indicators, as is the case for statistical data in Slovakia (Székely, 2008) . The Shift-share analysis Aihu and Guihua (2013) , Akundi (2003) , Sambidi (2008) , Žižka (2010) Input-output analysis Bergman and Feser (1999) , Duque and Rey (2008) Herfindahl-Hirschman index Möller and Litzel (2008) , Stejskal (2011) , Aihu and Guihua (2011) Krugman index Ezcurra et al. (2006) , Marelli (2007) , Möller and Litzel (2008) Gini-coefficient Audtretsch and Feldman (1996) , Möller and Litzel (2008) Ellison-Glaeser index Ellison and Glaeser (1997), Feser (2000) , Alecke et al. (2008) localisation quotient is used to evaluate the concentration of activities at a local or regional level against the activity at a higher (national) level (Gregory et al., 2009) , which is represented by Slovakia as a whole in this study. The LQ threshold value indicating the concentration of a particular industry in a given region varies among researchers. It is usually 1 or it ranges from 0.85 to 1.2 (Griffith and Paelinck, 2018, p. 62; Potomová and Letková, 2011) . The LQ is also applied in our study to assess the existence of a cluster potential in the MVC region.
With the application of LQ, it was necessary to cope with the choice of suitable data, given their limited availability in necessary spatial and sectoral details. To explore the cluster potential, employment is among the most suitable and the most frequently assessed phenomenon (Stejskal and Hájek, 2012) . Data from the classification of economic activities issued by the European Commission (NACE) are often used for analyses of the LQ at the level of higher administrative or statistical units. They are not available for the LAU2 (Local administrative Unit), however. Also their reliability is disputable even for the LAU1, because they contain only data for entities with at least 20 employees. Therefore, we applied data on the employment of economically active persons in economic sectors from the most recent (2011) Slovak census (SOSR, 2011), which are available at the LAU2 level and contain all employed persons regardless of the employer size. A weakness of these data is that they show the employment structure of the population according to place of residence and not according to the place of work.
From a sectoral point of view, only data for beverage production generally are available. Considering that there is no major producer of other alcoholic or non-alcoholic beverages in the MVC region, the LQ results are unlikely to be overvalued against the actual concentration of the wine industry. To counter possible distortions, however, we decided in addition to analyse the data on the number of business entities in the wine industry at the LAU2 level, provided by the Statistical Register of Organisations (SOSR, 2012) . The entities are recorded according to their official headquarters, which could mean that a subject is located in a certain LAU2 but operates in another LAU2. The overwhelming majority of business entities in the wine industry in Slovakia, however, are small entrepreneurs and family businesses, so we do not expect a statistically significant disproportionate effect between the official address and place of operation.
Although the LQ indicates cluster potential, it does not show interdependence between sectors and business entities, overlooking the character, strength and type of interconnections, such as company cooperation, material or information flows (Blažek and Uhlíř,2011; Pavelková et al., 2009; Skokan, 2002ab) . Therefore, we conducted an extensive and detailed questionnaire survey among the wine-producing entities in the area of interest. Despite being time-consuming, this method has been used as the most reliable way to acquire information on inter-entity linkages and relationships in research on industrial clusters in western European and South American wine regions (cf. Bortoluzzi et al., 2015; Giuliani, 2007; Morrison and Rabellotti, 2009; Zen, Fensterseifer and Prévot, 2011 ). An interview survey was also employed by Grabavčicová (2016) to identify the potential and willingness for wine cluster (cluster initiative) establishment in the South Moravian region of the Czech Republic, but it suffered from the relatively small number of producers who responded.
We aimed the survey at collecting data on the perception of competition and various forms of cooperation, particularly business-to-business relationships. The success of clusters is also strongly associated with the presence of local networks, based on market, social and institutional relationships among the subjects participating in the cluster (Giuliani, 2007) . Therefore, the availability of qualified labour and the linking of wine producers to research or educational institutions was also investigated by this survey. The questionnaire consisted of 22 items divided into four groups, reflecting the four sources of competitive advantage of Porter's diamond model (Fig. 2) . Prior to the research phase, the questionnaire was piloted with representatives of several wine-producing entities in order to ensure the relevance, clarity and exactness of the questions. The survey was conducted in 2013 in person (in several cases by telephone), allowing the respondents to explain their answers or to express the wider context of the answer. These explanations also contributed to the understanding of local competitive advantage factors.
The respondents were divided into two basic categoriesbusiness entities (various legal forms) and micro-wine makers. The original purpose was to include only the wine producing business entities. It became evident, however, that micro-winemakers were an integral part of the wine industry business network; therefore we decided to interview also the micro-winemakers. In this paper, the term "microwinemakers" refers to small wine producers who produce wine for their own consumption or for a limited range of consumers, and who are not obliged to be officially registered as a business entity by the authorities.
The aim was to reach as many wine makers as possible in the surveyed area. The database of potential interviewees comprised the 213 members of the MVC association. In addition, other subjects were identified based on the data from the Statistical Register of Organisations (SOSR, 2012), the Trade Register , and the Business Register of the Slovak Republic (MJSR, 2013) . Only seven more subjects were identified in this way, however, indicating a very high level of involvement in the association.
Although there were 220 potential participants identified, some of them are listed as MVC association members or in other registers, but do not perform any economic activity in the wine industry currently. In total, we carried out 173 interviews. Based on these interviews, 117 (68%) respondents were categorised as business entities and 56 (32%) as micro-wine makers. Some respondents did not provide any or some responses, however, and they were thus excluded from the statistical evaluation. In total, we completed full interviews with 90 business entities, which indicates a response rate of 77% in the main category of respondents. In addition, 27 (48%) microwine makers provided responses to all questions and they were included in the analysis. Regarding the proportion of completed interviews from the total number of identified subjects in the MVC region, the survey was very successful even in comparison with studies from Western European and South American clusters (e.g. Bortoluzzi et al., 2015; Giuliani, 2007; Morrison and Rabellotti, 2009; Zen, Fensterseifer and Prévot, 2011) , where the sample of respondents was much smaller.
In this exploratory and descriptive statistical analysis, we evaluated separately the resulting responses for micro-wine makers and business entities by the number of employees, which allowed for capturing differences in performance according to firm size, which tends to affect the intensity of involvement in personal and business networks within as well as outside the cluster (cf. Morrison and Rabellotti, 2009 ). For simplification, we mostly report small business entities (up to 5 employees) and larger business entities (6 and more employees), unless stated otherwise. Small firms and micro-wine makers dominate in the MVC region, making it similar to traditional European regions (cf. Bortoluzzi et al., 2015; Giuliani, 2007; Morrison and Rabellotti, 2009 ).
Results

Identifying the cluster potential
The MVC region is located in the most developed part of Slovakia, with a diversified economic structure and the concentration of a considerable part of the employment of the whole country (Cerulíková et al., 2017) . This indicates that a number of industries could be concentrated in the region. Nevertheless, based on the data on employment of economically active persons in economic sectors (SOSR, 2011), there are only three sectors with an LQ value greater than 1.5 in the MVC region. The highest value (LQ = 1.74) was recorded in printing and the reproduction of recording media (NACE -division 18), followed by the manufacture of coke and refined petroleum products (LQ = 1.56; NACEdivision 19). Beverages production (NACE -division 11), which also includes wine production, reached an LQ = 1.52. The values for other sectors were considerably lower, which means that the beverages production is among the industries with the highest cluster potential in the area. This can be attributed in particular to the production of wine as there is no other major producer of beverages (beers, spirits, soft drinks) in the area.
Based on the 2011 census, the number of workers in the beverages production division in the MVC region was only 421, constituting 0.43% of all employed residents. This is quite a small number (comparable with the Coline Novaresi wine cluster in Italy, for example: Morrison and Rabellotti, 2009) , in turn indicating the small size of the cluster. Many people who work in the wine industry, however, are not included in the statistics as they can work on a part-time basis and for the census they could indicate the economic division of their main job, and/or many of them could also indicate the sector of agriculture since it also contains vine-growing. Thus, it is possible to estimate that the number of jobs related to vine growing and wine making is higher than that indicated by the statistics. Nevertheless, the proportion of 0.43% is higher than the similar proportion for whole country (0.31%), indicating a certain concentration in the MVC region.
The data on the number of business entities in the wine industry at the level of individual communities make it possible to point to increased spatial concentration of business entities also in locations where employment in the sector under consideration does not reach high LQ values (cf. Szymańska and Środa-Murawska, 2013) . To increase the relevance of the results, the LQ values for individual communities (Fig. 4) were supplemented by the spatial distribution of wine-producing business entities (Fig. 5) . Both indicators show a significant concentration of the wine sector in the MVC region, thereby also confirming its suitability for research of an industrial cluster.
Factor conditions
Because natural and location factor conditions are themselves prerequisites for the development of the wine industry, this section is focused primarily on labour. In the first step, we investigated if respondents perceive the need for skilled labour. Surprisingly more than 1/3 of them declared that the qualifications of the labour force are not necessary (Fig. 6) . The majority of them were micro-wine makers and small business entities. Many of them explained that they do not need "academic qualifications" as their wine making is based on family traditions and experiences. They perceive the latter as sufficient qualifications.
On the other hand, over 60% of respondents declared the necessity of qualifications. In addition to qualification in viniculture (vine-growing) and enology (wine-making), they expressed a need for qualification in associated fields (marketing and sales). In general, the larger the employer, the greater need for qualified labour and versatility. Subsequently, almost 50% of respondents agreed that there is enough available qualified labour force, but the proportion of positive responses was much lower among larger firms (see Fig. 7 ), who in a previous question had declared greater need for qualified labour. This question is not applicable to micro-winemakers. As emphasised by one respondent, thanks to the secondary vocational school focused on wine making and fruit production located within the MVC region (in the town of Modra), there are enough people educated in the wine industry, but many graduates perceive work in this sector as unattractive.
The question concerning whether the employees of the surveyed entities had work experience in the wine industry due to previous employment in competing entities was mostly responded to negatively (66.3%). This may result, however, from a certain share of family companies among the surveyed entities as, in the categories of subjects with six or more employees, the proportion of positive responses was 50%.
Cluster actors tend to address employee training needs together through the organisation of seminars and training activities. Thus, further education of employees reflects specific needs of the businesses (Pavelková et al., 2009 ). We therefore assumed that if the cluster potential was transformed into a natural cluster, the staff of cluster actors is supposed to take part in educational activities organised either by the MVC association, or some other institution.
Nearly three-quarters of respondents declared that they and/or their staff take part in educational activities. The lowest proportion of positive responses was among microwine makers (61.5%), followed by small business entities (72.4%), while all of the larger business entities were involved in educational activities. Educational activities are mostly organised by other business entities, in particular, supply companies (47.7%). It shows that in addition to supplier-customer relations, educational relations are also established between wine makers and their suppliers. As much as 40% of trainings are organised by various associations, with the dominant position of MVC covering almost one-third of all educational activities mentioned by respondents. Some 15.4% of schoolings are organised by other institutions, particularly secondary schools and universities. One in ten of the manufacturing entities involved in the cluster also provide educational activities. These results indicate the existence of the cluster, which is confirmed by the spatial distribution of educational activities providers mentioned in the survey. Out of 25 providers, 16 are located directly in the MVC region. Another six providers are located in Bratislava but beyond the border of the MVC region.
Although very important, educational activities are only one of several ways that the survey respondents obtained new knowledge and information. Among other sources labelled as very or more important are professional journals and books (90.4%), followed by feedback from customers (87.3%), informal meetings with managers and experts from other businesses (81.4%), wine routes, expositions and open cellars days (75.0%), and other sources.
These findings show that common activities within the MVC association, as well as formal or informal cooperation among business entities, play important roles in knowledge improvement and information distribution among the actors in a potential cluster. Together with previous findings, it indicates that the state of factor conditions corresponds to the existence of a natural industrial cluster in the MVC region.
Demand conditions
In this section we focus on the innovativeness of the potential cluster actors and its causes, including the role of market demand and the demands of local customers. We also assessed customers and the forms of distribution of production outputs.
More than nine in ten (92.2%) of respondents invested in innovations in the decade prior the survey (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) . All of those who did not invest were small businesses with up to 5 employees. All larger employers invested in innovations, as well as 66.7% of micro-wine makers. In this survey, the respondents could choose from several reasons for introducing innovations, many of which are related to each other. The most often chosen options were: improving the quality of existing products (88.6% very important, 7.1% rather important); strong competition in the region (55.6% very important, 31.5% rather important); and the demands of customers (53.1% very important, 29.7% rather important). These were followed by introducing new products to the market, reducing costs, and saving time and labour.
Almost one-third (30%) of the producers sell their product in only one way, mainly by sale in their own cellar, shop or yard sale. In addition to this form of retailing, 42.4% of respondents distribute the products to the customers by themselves. These entities do not directly establish cooperative links with others for the purpose of sales, but indirectly these kinds of sales are considerably supported by events and marketing activities provided by the MVC and other associations. The remaining 27.6% of respondents also declared cooperation with third-party subjects, including the customers themselves (see Fig. 8 ). Among these thirdparty subjects, the most frequently mentioned were two companies (CORNER SK and MonVin), located in Bratislava in the city boroughs which are not included in the MVC region but located in its vicinity, so they can be connected to the nearby cluster and benefit from it.
To assess cluster existence, the spatial pattern of wine distribution is very important. Thus, we focused on the locations of the largest customers. Due to the number of questions on this issue and the high variability in responses, we generalised the results as follows: the majority of wine makers (84.4%) distribute their product only within Slovakia. This is largely due to the limited size of Slovak vineyards, and the national market is large enough to sell almost all the product. At a lower geographic level, more than half of the respondents (56.7%) distribute at least 50% of their production within the Malokarpatská vinohradnícka oblasť wineproducing area, including 20% who sell all of their product in this area. Only 4.4% of respondents sell all of their production within the municipality (LAU2) where they produce it. The rest of the respondents (15.5%), mainly smaller wine producers, declared exports also to countries outside Slovakia (particularly the Czech Republic and Germany). Surprisingly, the largest proportion of entities exporting abroad is among the small entities of up to 5 employees. These results indicate that the distribution of production from the MVC area is strongly regionally concentrated, but is able to withstand international competition abroad as well.
Firm strategy, structure and rivalry
Rivalry that pushes producers into innovation is among the decisive factors affecting increased competitiveness (Pavelková et al., 2009) . A majority of respondents (57%) agree that competition among wine producers in the MVC region is strong (see Fig. 9 ), and almost the same proportion perceive the high number of competitors. On the other hand, they do not see distance between producers as a major source of competition. There are no considerable differences among categories of respondents by size, so the perception of the intensity of competition is roughly equal. The rivalry between wine producers is stimulated mainly by a combination of non-price (wine quality) and price competition (Fig. 10) . In this context, several producers criticised the forms of competition that they consider to be often beyond wine making ethics (i.e. price dumping). Introducing new products to the market also plays a considerable role in competition. Among other non-price forms are the introduction of new technologies in processing grapes, and branding.
Marketing activities are among the more important corporate strategies. Pavelková et al. (2009) emphasise that common marketing activities contribute to a common identity of the entities involved in the cluster, providing added value to the entire cluster and subsequently to all its actors. Concerning the competitive environment in the MVC area, it is interesting that over three quarters of subjects cooperate with their competitors on marketing activities (Fig. 11) . The involvement in common marketing activities is higher among smaller business entities and micro-wine makers (totally and rather agree to the cooperation statement).
Customer satisfaction and positive references are clearly perceived as the most important forms of marketing in the MVC area (see Fig. 12 ). Although it is a rather individual form of marketing, it suggests that almost all the producers sensitively perceive the preferences of the (demanding) customers and reflect them, thus contributing to a good image of the wine industry throughout the region. Respondents also attribute great importance to participation in exhibitions, open door and open cellars days.
Business strategies are naturally differentiated by company size. Small businesses can sell all production because of good customer references. Large producers need to reach a wider range of potential customers, so they mainly focus on mass marketing, particularly mass media (cf. Porter, 1998b) . To certain extent, this is also the case in the MVC area, where customer satisfaction is important for all size categories of subjects, but media advertising is mainly used by larger enterprises (83.3%).
Membership in a trade association contributes to a common identity for members, which can be considered as one of the highest levels of marketing (Stejskal, 2011) . The wine organisations operating in the MVC region range from the local (a wine association in almost every LAU2), through regional and national and even to an international level (European Wine Knight Status). Almost all respondents declared membership in at least one association. Only 2.2% of business entities and 3.8% micro-wine makers were not members of any such organisation. Almost all (95.6%) of the respondents are members of the MVC association.
The wine associations organise exhibitions, competitions, tastings, wine tours and various social events, where wine makers have an opportunity to present themselves. Beside many other forms of marketing, membership in an association itself is important for almost two thirds of respondents. Over 91% of them expect the association to provide effective marketing and company presentation (see Fig. 13 ). Nevertheless, marketing is not the only motivation for membership in a wine association. It enables vine growers and wine makers to acquire new and important information and share experiences and good practices, as associations organise various professional trainings, schoolings or seminars (90%). The motivation for membership in the association does not differ significantly among the various kinds of entities.
Almost nine in ten (86%) respondents perceive memberships as an opportunity to gain new business contacts and as many as 75% to gain new and regular customers, pointing to the important role of an association in business networking in the region. Among other motivations, the respondents declared interests in an even higher number of promotional events, the opportunities to discuss problems, or to influence legislation. These responses identify the importance of associations in overcoming the barriers in competitiveness, which is the key attribute of an industrial cluster. The legal framework was most often (82.5%) stated by respondents as a barrier to improving competitiveness (namely low subsidies, increased excise duty on wine, more profitable imports than domestic wine products), followed by the closely related problem of strong foreign competition in the form of cheap subsidised foreign wines (68.7%).
Related and supporting industries
Since the relations between wine producers and customers were assessed in terms of the demand conditions, this section is focused on relations between producers and their suppliers. These linkages are among the most important features of an industrial cluster. A large number of specialised suppliers that are concentrated in a cluster territory is beneficial to producers as it results into lower entry costs, faster delivery, reduced inventory and subsequently general cost reductions (Pavelková et al., 2009 ).
The basic raw material for wine production is the grape. Only 11.1% of the wine producers get all of their grapes from external sources. On the other hand, 42.2% of winemakers process only grapes from their own vineyards. The remaining producers (45.6%) use both their own grapes and supplies from other vine growers. This means that more than half of the wine makers establish cooperative ties with vine growers or other wine makers, who also grow vines to obtain grapes for their own wine production.
Although not as substantial as vine, other materials are also important for wine production and sale. In the survey, we analysed the spatial distribution of suppliers of chemicals, cork and plastic bottle stoppers, bottles, labels Fig. 14 , the majority of supplies are bought from local or regional entities, and imports from other regions or from abroad are rather the exceptions.
Respondents were asked how they choose the supplier. Among the most important were quality of supplies (98.7% of respondents) and adherence to delivery dates (91.9%), followed by price, completeness of supplies (both above 85%), and supplier references. The distance from supplier was the least frequently declared reason among all options (61.8%). This finding indicates that a certain spatial concentration of supplier-customer relations in the region is not only the result of spatial proximity of suppliers, but rather one result of a competitive advantage based on regional specialisation in the wine industry.
Discussion
To identify the primary potential of industrial cluster emergence, we employed the localisation quotient, because it is among the most frequently used indicators of the spatial concentration of certain economic activities (cf. Griffith and Paelinck, 2018; Öztürk, 2009; Szymańska and Środa-Murawska, 2013; Žižka, 2010) . Its value for beverages production in the MVC area is 1.52, based on the data on employment of economically active persons. It importantly exceeds even the highest threshold values commonly used by scholars (Potomová and Letková, 2011) . Regarding the structure of the beverage industry in the region, we assume that the result also indicates the concentration of the wine sector. This is confirmed by the high level of concentration of wine-producing business entities in the studied area.
Since the beginning of the 20 th century, the wine industry in Slovakia has suffered from several natural disasters and grapevine diseases (Malík, 2005) , as well as social and economic transitions related to the establishment of the socialist centrally-planned economy and the post-socialist transformation (Hronský and Pintér, 2009; Popelková, 2016; Valúšková, 1998) . During the post-socialist transformation, the region between Bratislava and Trnava recorded a rapid development of new industries and non-agricultural and non-industrial economic sectors (cf. Cerulíková et al., 2017) . Despite these changes, analysis of the primary potential for industrial cluster emergence confirmed the increased concentration of the wine industry in the area of interest, hence the cluster potential. This shows strong relations of the wine industry with the physical geographic determinants of the area referred to as terroir (Ailer, 2010; Dominé, 2008) , which persisted through substantial political and economic transitions. It also agrees with the Porter's (1990) idea that location in a specific environment is one of the key features of industrial clusters.
Several authors (e.g. Marshall, 1890; Nemcová, 2004; Rosenfeld, 2002) have emphasised the potential risks associated with the excessive orientation of a local economy to a single sector covered by a cluster. Geographic conditions in the MVC area and the well-developed and diversified economy of the wider region, however, are supposed to diminish the potential impact of a wine industry decline on the regional economy. The presence of a wine industry cluster should be beneficial for all of the involved actors and for the individual municipalities and the whole region. In brief, it does not make the regional economy dependent on the wine sector.
Locational advantage and the concentration of industry are necessary but not sufficient conditions for the emergence of a cluster as introduced by Porter (1990 Porter ( , 1998a Porter ( , 1998b . Similarly, the establishment of a cluster initiative, which is represented by the MVC wine route association covering the entire area under observation, may stimulate but does not necessarily lead to the emergence of a natural industrial cluster. This is indicated also by Grabavčicová (2016) , addressing the South Moravian region of the Czech Republic, where the vast majority of Czech wine production is concentrated, giving it the potential for cluster emergence. Attempts to establish a cluster initiative to support the cluster emergence (in 2005), however, failed due to the negative attitudes of the majority of potential actors. Such an industrial cluster has to provide competitive advantages to the involved actors, as well as to the whole industry in the cluster area. This advantage arises from a number of factors which Porter (1990) grouped and arranged into the scheme known as Porter's diamond. Based on this scheme, the interviews with wine makers operating in the MVC region were conducted to assess if the identified cluster potential was transformed into the existence of an actual industrial cluster. Such approach to cluster analysis is preferred by many scholars, e.g. Giuliani (2007) , Huber (2012) , Markusen (1996) , Potter and Doug Watts (2011) .
The identified linkages and relations among wine makers on the one hand and between wine makers and other entities on the other, take various forms. The supplierconsumer relations are very important, but cooperation in marketing or in educational activities is also significant for the existence of the cluster. The cooperation of wine producers and research and scientific institutions is very rare, however. The spatial range of these linkages is mainly regional. A wider spatial range of linkages has been identified in case of large wine producers.
Increasing the quality of production is being pursued by the majority of wine makers as a basis for competitiveness. Nevertheless, price is also perceived as an important instrument of competition. Competition and cooperation among individual entities in the MVC region stimulate innovations, and hence contributes to the competitiveness of the industry as a whole. These findings are largely consistent with the findings of Baptista and Swann (1998) , Giuliani (2007) and Porter (1990) that involvement in the cluster tends to spur innovations. In this way it provides competitive advantage for the involved firms in comparison with isolated producers. While the majority of firms in the MVC region address innovation in wine quality, however, Bortoluzzi et al. (2015) indicate that the most successful firms in traditional Italian wine clusters are those with wide innovation scope (including marketing, business models), while narrow investments in improvement of products and production do not bring sufficient returns.
Competitive advantage for actors involved in the cluster arises also from other factors that are commonly perceived as industrial cluster features (e.g. Öztürk, 2009; Pavelková et al., 2009; Porter, 1990; Riddle, 2016) . Among them, the producers highlight reduction of transaction costs for individual cluster members, and exploiting external economies of scale by sharing necessary information, knowledge of technologies and production inputs. This is closely related to easier and faster access to information, technologies and inputs. The particularly small entities with limited financial resources, appreciate the opportunity to increase their image and attract new customers by joint promotion and marketing activities, which they could barely perform as isolated entities.
The transfer of knowledge among business entities is among the important agglomeration effects in a cluster (Bortoluzzi et al. 2015; Markusen, 1996; Morrison and Rabellotti, 2009 ). This should also contribute to competitiveness by stimulating innovations (Pavelková et al., 2009) . Such transfers take place by hiring employees with knowledge and experience from previous workplaces in the same industry. This was not identified in the MVC region, but the transfer of knowledge takes place because of meetings, discussions and workshops organised by local and regional associations, including the MVC association. There are also important informal meetings of vine growers and wine makers, which agrees with Bortoluzzi et al. (2015) who indicate that the most successful companies are these with more intimate relationships with other firms and institutions inside the cluster. Smaller wine makers highlight also an intergenerational transfer of knowledge in the MVC region.
Another agglomeration effect of a natural cluster (Markusen, 1996) is a specialised labour market. Although the majority of respondents consider qualified employees to be necessary for a successful business, they perceived the lack of such labour. This may be a reason for the low transfer of knowledge by employees, and about one half of respondents see it as an obstacle for increasing competitiveness. Such results indicate that the specialised labour market as described by Marshall (1890) was not developed in the MVC region. Nevertheless, it does not necessarily refute the existence of the cluster, but regarding other agglomeration effects and relations within the entities in the MVC region, it rather demonstrates that here is a cluster in the stage of growth as described by Potter and Doug Watts (2011) . This idea is supported also by all kinds of proximity as defined by Boschma (2005) that were identified in the MVC region in the wine industry, namely cognitive, organisational, social, institutional and geographical effects. The MVC association then operates as a cluster initiative as defined by Lindqvist, Ketels and Sölvell (2013) and Sölvell, Lindqvist and Ketels (2003) , contributing to the development of a natural industrial cluster.
Conclusions
The wine industry in the Malokarpatská vínna cesta (MVC) region was chosen as a case study based on the hypothesis that the strong dependence of the wine industry on specific geographical conditions could help this traditional wine region to overcome the effects of socialist industrialisation and the post-socialist transformations on the spatial distribution of economic activities in the CEECs.
The region of interest is located within the most developed part of Slovakia, in an economic sense. This region has recorded rapid economic development induced mainly by the automotive industry and non-industrial and non-agricultural sectors. Nevertheless, the concentration of the wine industry in the MVC region is still evident and it exceeds even the highest threshold values used by scholars to indicate the spatial concentration of an industry in a given area. These circumstances reveal the potential for industrial cluster formation and they confirm that location in a specific environment is one of the key features of an industrial cluster.
Further analysis demonstrates the mutual relations among wine makers in the region and other business entities and institutions. The concentration of wine makers and also suppliers and consumers, leads to a strong competition which stimulates innovations. Beside the competition, wide cooperation was identified among the wine industry entities within the region of interest. The cooperation is focused mainly on common marketing and educational activities. Thus both competition and cooperation boost the competitiveness of the individual wine makers and the wine industry in the MVC region.
The results confirm that the primary potential for an industrial cluster formation led to the development of a wine industry cluster in the MVC region. In comparison with established wine clusters in Western Europe and even South America, some aspects were not fully developed. This is particularly the case for a specialised labour market based on knowledge transfer by the inter-entity fluctuation of employees, and a relatively narrow focus on innovations to improve the quality of wine production. Such conditions result in neglecting investments in branding, marketing and export networks to sell product outside the region and abroad. It does indicate, however, that unlike mature Western European clusters, the case study MVC cluster is still in the stage of growth, and there is potential for the formation of a specialised labour market and shifts in the focus of investments in further stages of development. While the wine industry formed an industrial cluster as perceived by Porter (1990 Porter ( , 1998a Porter ( , 1998b in the MVC region, the MVC association acts as the cluster initiative that clearly contributed to the formation of the cluster.
These results provide important evidence on the formation of industrial clusters in post-socialist Central and Eastern European countries, contributing to the comprehensive research of wine clusters under various historical, political and economic conditions. Recognising the emergence of a wine industrial cluster is also a challenge for further indepth research. The focus should be on the identification of the specifics with respect to the clusters formed under capitalist conditions without a socialist past, and to more accurately assess the cluster's economic performance.
